Tissue culture cells infected with varicella-zoster, respiratory syncytial, parainfluenza types 1, 2, and 3, and influenza A/Texas/1/77 and A/USSR/90/77 viruses were exposed to ultraviolet light and frozen in the presence of a final concentration of 20% glycerol. These cells were quick thawed at 37°C and compared with freshly prepared, living infected tissue culture cells in assays of fluorescent antibodies to membrane antigens of the infecting agents in serum, nasal wash secretions, colostrum, and breast milk. Frozen cells performed as efficiently as fresh cells as targets and retained their activity for long periods of time. Cryopreservation combined with photoinactivation of infected target cells allows this useful antibody test to be performed in routine serology laboratories.
Many viruses introduce antigens into and through the plasma membrane of infected cells (2) . This phenomenon has been exploited by using infected tissue culture cells as targets for immunofluorescence assay of antibodies directed against varicella-zoster virus (VZV) (15) and respiratory syncytial virus (RSV) (11) and for the rapid subtyping of strains of influenza A viruses (3). Zaia and Oxman (17) have outlined the problems associated with the use of live infected tissue culture cells in fluorescent antibody to membrane antigen (FAMA) tests, which include limited availability of tissue culture and virus culture facilities in many institutions, lot variability, and the risk of possible viral infection to personnel performing serological tests. They employed monodisperse, glutaraldehyde-fixed infected target cells to overcome these problems for the assay of antibodies directed against VZV. We have attempted to combine photoinactivation and cryopreservation as an alternative method of producing, in quantity, uniform noninfectious target cells for membrane antigens of a variety of viruses. The results form the basis for this report. Photoinactivation and cryopreservation of infected cells. Monolayers were washed three times with 10 ml of phosphate-buffered saline (pH 7.2), followed by incubation with 2 ml of ethylenediaminetetraacetic acid (0.2%) and 2 ml of trypsin (Difco, Detroit, Mich.) (0.25%) for Comparison tests. All specimens were examined in a FAMA test with freshly prepared, living infected tissue culture cells. The method used was identical to that described above. In addition, fluorescent antibodies directed against the parainfluenza viruses were titrated by using as targets susceptible infected and uninfected cells grown on slides and fixed with acetone before use (6) . Sera examined for fluorescent antibodies directed against the influenza A viruses were also titrated by hemagglutination inhibition (8 (12, 16) . The ultraviolet photoinactivation step was added when, in preliminary studies, it became obvious that infectious activity was retained for all the viruses with freezing alone (Fishaut, unpublished data). It has been previously observed that frozen erthrocyte populations may retain both type B (1) and non-A, non-B hepatitis (5) virus infectivity. A short exposure to ultraviolet light destroyed all the infectivity in our preparations without affecting the antibody determinations.
MATERIALS AND METHODS
Graded freezing was not performed on these infected cells, and they were stored at only -70°C, yet they still performed well in the FAMA test even with many months of cryopreservation. The lack of necessity for elaborate freezing techniques and apparatus greatly simplifies the procedure and permits easy preparation and storage of large amounts of infected target cells. Cryopreservation coupled with photoinactivation thus adds to the methods available for bringing the membrane fluorescence test into the routine serology laboratory.
